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ABSTRACT: 

PURPOSE: To obtain a switching system motor drive 
circuit in which power 

consumption of output transistor can be reduced, 

number of components can be 

reduced, and a single power supply can be employed. 

CONSTITUTION: The switching system motor drive 
circuit comprises a booster 

circuit 16 utilizing counterelectromotive force induced 
in the motor coil in 

order to lower the collector-emitter voltage of source 
side output transistors 
1, 3. 

COPYRIGHT: (C)1993,JP08Japio 



1/7/05, EAST Version: 2.0.1.4 



(19)B*BfSIWr (J P) (12) & §§ !$ & $ (A) (U)^a!afiH#^ 

#§{§¥5-83987 

(43)&HB ¥)S5*P(1993)4J12B 



(5i)inta 5 wm& m^fi®#^ fi mm*m 

HO 2P 7/29 D 4238-5H 



(21)fcbK#^ 


#1PF3-238061 


(Ti)ifcBiA 


591038457 










(22)tflKB 


¥#3^(1991)9)1188 




UrgCffiTftffig^W 2 T S 6#2# 






(71)aaSA 


000006013 
















^«WBBEA»n-TB 2»3^ 








JUJb ii* 






























(74)ftfflA 


#s± *g iiit (tt 2*) 



(54) [*9J©4if&a x4 9*->*r£g*-*C«ft 



(57) [^] 




(2) 



10 



20 



immi aj*gtt s NPNh7^*x^7'»jyj/* 

H&fc Y y >VX 9tf<?>V-xm h y y'JX9<7>^ U9 

mL\-?>vx9 eyi-x£j<4 rxm puPhy> : J 

4 rr+*9Zit&m*T*J]Z3iU 

>g. m&Iti&r£-9*imLX%&x4 v1-*91y&. 
m& P N P h y * Vx ?tf>x 5 >y 9 b m& 7 7 4 * 

mms&k. 

WaffiftYy*i'X9ft<r>i'*91AYy* t Jx9<?)*y 

ssiz^-f 3 4 ii>tzmi-tz>&3m)]zm 1 oag^os 

[0001] 

-9m>®mmtit<oxbi. 

[0002] 

[«!*<0SW] 03tiSaB££«tg£*prs*-*£ffi 

i 1 = (Vcc-Vsat5-Vbel-Vsat2) 
[0005] i:=5:6. NPNbyyi?X920)X4 

y^agasrTfc u *>-isia£t 1 t-rst . nie* 

Ottt lfcftVtSifcl^e-^flBJi i#fc*&. 
[0006]<fcWt\ NPNh5^^^2**^7LJt 

9ts>t>yy4iM-)V -94*-Y 1 1 £39. 

mSB&?7A»£PNPh^yj;:*?5£jID. NPNK 
i 2 = (Vcc^Vsat5-Vbel-Vsat2) • 
[0 0 08] T'^bSil*. NPNf7y^2<0* 
7«HliT-tltl)5(0t. roEsUtCvliifcfU^- 
4£ i 2#mth. NPN hy 

[0009] 

[#$bws»L.i: d ttmmi m&x4 *,**9u 
tt-?m®mmt<r>x itznfs&tix^&o?. 
v-xmhyyvxrov c em<%->x. mmm)j*5o 



♦ SfcfcWC. 1. 2. 3. 4liaj*SNPNh^^X 
9. 5. eJiy-^HHiANPNh^V^x^l. 3£ 

Avrx-rsPNPh^y^'x^. 7iams3g?\ 8. 

9«aJAJSiF. 10, 1 WtNPNby*i'X92i>Z > 
\Vi4lfix4 v+yf^&tytiflz^-fWsmfii®. 
JRU BS^7^mS&K.*£o< £754*4-/1/ 
94*-Y. 12«^ffl^^# ; E-^. 13Ji«S 

[0003] ifcfciWfcoi, vCi^S # H4 Jitaa^) 

*4 r,+y?ir£*-?mi®m®ft?4 %yym 
^^f^w&mmx-bh. ^-*iopi«pnpi- 

y* : JX93, NPNh^yyX^l^VU NPN 
Yy*VX92&X4 -/**9milF?h. g*JKNPN 

\-yyvx9i#*yh^-mmifrh. z.<m<rm. 

SgBHimS 1 3*»£, MM®? 7 LT P N P h y y 
^x95iM t ). npnvyy : Jx<? \ey<.—x*:fc 
*u mmzti. xmwwttmaihyyisxfin? 

V99frt>*$ y **4t*U {ftfjSf^S*^*-* 1 2 
£»D N P N b y * : JX9 2 fcgT*® 

GND'\iltS/*xi:&&. t-^OS^6Wf« 
gr e lit-^rH/KDl^fifiifcRa. 4*999* 

L a fc-TSfc. r. =La/Rai:46. 
t> ^-^MSg^omflEfc^Si 1 i:<0lSftlWW«tf. « 
SSE5rVcc. PNPh5yx'X^5cO«|fPliE$rV 
sat5, NPNh^yi^X^KOVbeSrVbe 1, 
NPNh5V> ? X^20fi!»aEi£'Vsat2fcL. *» 

[0004] 



• (1-e-*- ""Z 1 -. ) /Ra 

3&fmE h y * : JX9 1 «orfk^ ^*^x * 9*&h.. 

75-f*-f-*- 94*-Yl 1 
W)t*n6l«ffVo 11, Vbel, Vsat 5SrjDStt 

S [0007] 

( e -Ra ■ (t-tl)/La_ e -t- »o/La ) 

[0010] <ltf>&HH«. ±E<oi d^rtS!*^t>W)ra 
y* ; Jx9<?>ffimm)jiffi£?&Zb<?>X'$ hx4 v+ 

y9-m*-9mmmnh zbtmbth. 

[0011] 

y9n^t-9mmmt. ^-9^4t^zm.-tm 

&&hZV-xmStf)hyyi?X9<W<4TxmPNP 



(3) 



*t§§¥5-83987 



[0012] 

yyzsXfWceimK**). V-xa£Jihyy : J 
[0 0 13] 10 

tt-9msm*7Xt. BfcfcWC, 1. 2. 3. 4 

X*, 7tt^S}£?. 8. QttffiTjigl 1 . 10, 1 ltt 
NPH hyy : JX92f>h\,m4tfX>( -yf-V^** 

#$754*4-^ 12J±jEe£S£«ffi 

^^r^mta^ i3(ims. i4«v- 20 

xiaaj*b7^x^A>f rxfflPNP f^v^x? 

5. 6OXS-y^fc77-f*'f-^r>f^--H10. 1 

^1 4fcftS£fi^S;gIWI!^*-F. 16att 
ag? 1 4Sfi[SrmjBl 3 J: 9#£E ( h ) 

i 1 = (Vcc-Vsat5-Vbel-Vsat2-VD15) 
[0 0 16] fc&S. NPNh7y^^2<0X>f -yf- 

S. 30 
[00171XIVC. NPKbyy>>X?2tf*7l.tl 

SO. JS?14A»<>>:yV*-F16£3I9. HW7i5 

i 2 = (Vcc-Vsat5-Vbel-Vsat2-VD15) 
[00 19] mb$*lS. 

[0020] NPHhyyiSAf2C0*-7ieifflt^ T- 
t 1 mgjS.ttZZtlZRXi-hZk-C*- 
^mSi 2#fck&. S^fcNPNb7^*X^2^ 40 

Ji. 1 4«E«r>f *- F 1 6 a<0ffitfrl6j«B&»- 
( Vd 1 6 ) AW 1.3 WE. (Vc c )JU)JHE3*lT 
^h. iot, aS*«?8<7)«{iHi. Vcc+VD16 
-VsatS-Vbelfc&oT^S. NPNh^Vv 

x? 2#*yfcfroT*^#fc*7fc&S£twi$ia« 
t lT-b&tf. z<7)M3i±3yTyvi6b<Dimim 

T$mZtl&. t 1=0. ®*>NPNbyyi;A?2tf 
*y<r)ffi&01%=? 1 4 BE ( V 1 4 ) (iV 1 4 = V c c 
+VD16fc$r9. 1 1^0^14 mffitt. *50 



6(ir4#-F 1 6 a fcit/nyr^l 6 bA»£=Sr£ 

[ooi4] ^m^tz^xmmth. 1 2*> 
&ts#, doB^masgssttmsi 3frt>mm?4 

*-Fl 5£«*K 3g^l4£&T\ PNPF9V5>;* 
*5&a0. NPNb^S^ljfi^TX&fu N 
PNh^yy^lt^BSflT. TcS^^m^NP 

SS?836»^-^12^iiO> aMjSg^a^NPNh 

7yvx^2^grmsGND'vat^'?xi:^. * 

a. -fy^^^fiS^Lak-rSfc. r e =La/ 
Rafc£S. fif->T. ^-^^3g«mEkmSi lkO 
B«aWB8&fcL *StBE£Vcc. PNPf^yy'X^ 
54>&$H£E£Vsat 5, NPNb^yy^lOT 
be£Vbel x WP*iYyyi;x92<r)mmB$:V 
sat 2k U $£>CgiWB^*-Fl 5iO«ttTl6im 
E£VD15i:U ZtenmW£<mzii>1i>*>t>?-' 

[0015] 

(J-e-t Ra/La ) /R a 

SS^-iSAU NPNh^yvx^iwnw^^-^aSDh-S^ 
Xfc. 3g^l4*^S£AU PNPh7>y^5W: 

X? 5 fc«N P N h 7 yi?X? 1 £ A-f rx $-£6Bc£ 
#S£*U Tca^^JiNPNh^y^'X^ 1CD3U? 

[0018] 

. ( e -Ra • (t-tl)/La — e -t- Ra/La ) 

* [0021] 

V14=Vcc+VD16-i e-tl/C 
[0022] k%t. ZZT. ie«PNPh7^ 

•C*S. NPNhyyzSx? Waist f ■ x$-y?0 
BE* NPNh^y^'X^l ^W^ET-^^rS 
fctt. N P N h yVVX9 1 <0<-X • X 5 -/ 9f3ffi& 
iVbel b-Thk. 
[0023] 

VD16>Vbel+ietl/C 
[0024] k%&£d&5£tti&£<. ZtltZ*<0V 
-xmNPNhyyz/XfWl'?? x*>y^S«BE 
Ji»lVbe7>fi»C#. y-XfflNPNF^y^X^ 
^IgS^J S-/hS <t&Zk S . 



(4) 

5 

[ 0 0 2 5 ] ^-fj&moWrflFtZ^Tlt. HI 

[oo26j z(?)£o£. issmmtxtiti. 
[0027] ±an»0rct±jEiKReais&^rr 

[0028] 



[011 




^^5-83987 

6 

[Effi^JSm^BB] 

[01 1 ^(rm\<r>-wminiX h^A y^yy^=E 

[02] z<rmm~mmm&?4 $>rmvt> 
h. 

[03 ] m&>*4 >,+>y-a&±-9fm®3mcb 
h. 

[04] mumz^-mfiFfj 

i. 3 y-xfflh^y^x^ 

2. 4 ^y^MS^:^;*.:? 

5. 6 A>f7XlPNPb7yyX^ 
7 

8. 9 tii^SS? 

10. 11 75>f;M-;l" Y 
12 ^-^ 

14 §110538^ 

15 jgiSHIS 

16 #E@» 



[03] 




(5) 



*ffl¥5-83987 



[02] 



ON- 



offZT 



5 OFF. 



ON- 
OFF. 



-T-J 



VtC- 



GND 



M^AU Vcc VD1S 

<9#fft> GND- 
VCC 



Jinnn, 
Wftflf 




^ — VD16 



GNO- 



♦Vbe1 



Vsati 



(6) 



^§§¥5-83987 



[S4] 



ON 
OFF 



zr 



OFF. 



ON- 



2 OFF. 

£29 Vcc - 



GND- 



6 

4 OFF. 



##8 Vcc " 



GND- 



liiruin 



VsatS^Vbel 



Vsat6*Vbe3 



T 



ITUUITL 



Mruir 



VsaU 



